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TECHNICAL SXPLANATION OF PROJECT ARGON 
SST ARGON 


: Orbital and Camera Requirements ‘and Data Reduction Procecuree 
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The ARGON system employs statistical data processinp techniques to 
convert rapidly the relatively inaccurate Dnotogrannic zreund and Stellar 
data recovered from artificial earth Satellites into an accurate vorld 
wide survey end Rlobal locsticn Tererence systen compatible with mocern 
weapon system requiremerts. 


The ARGON approach is both conventicna! ana urconver.tional as can- 
pared to normal photogrammetry. It makes use of the data of exterior 
Camera orientation which are available from orbits and which so far have 
not been available from aircraft sroducing normal aerial photograrhy, 
Photogrammetric Systems from other than satellite vehicles have not had 
the opportunity of taking into consideration the data used in this system 
for facilitating and expediting the ground date handling required to 
obtain world wide geodetic data of adequate operationa! accuracy in an 
extremely short time. The technique utilizes direct analytic methods and 
modern statistical mathematics and promises coherent world wide results 
on a uniform and unique world wide datum. This approach also eliminates 
the difficulties arising from the ProgresSion of errors inherent in all 
strictly conventional photogrammetric approaches, 


The technique Proceeds from ohotographic records produced by a 
mapping type camera in orbiting satellites producirg ground and correlated 
star records simultaneously thus permitting fully the exploitation of 
exterior orientation data with a high degree of accuracy, Earlier 
studies indicate that strip type cameras must be excluded from considera- 
tion. Recent studies established that no advantage is to be gained from 
the use of convergent type cameras as far as accuracy or expediency of 
Gata processing 4s concerned and in addition poses a substantial weizht 
problem. The Monticello statistical approach to large area surveys 
shows that a world wide survey with sufficient accuracy can be obteined 
without need for identifiable ground control points of high positional 
accuracy. The orbital reference obtained from photographs over surveyed 
territories is only used for producing accurate locations through 
Statistically monitoring a networks adjustment by its Statistical average 
and not through individual observations. This fact eliminates tne need 
of the system for reference to a ground tracking network except for 
Securing reliable recovery of the space records. Grceund tracking data, 
unless it can be shown to be accurate, will not be used in the ground 
data handling system. If it is accurate it can be easily included. Thus, 
the ground date handling system need not rely on orbital tracking date; 
however, where such accurate information is available, it may easily be 
included. 
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_ SYSTEM OBJECTIVES 


Tae objective of this system is to odta.ie wnified world wide 
reference datum and to measure geoids) devistions fron this datm vita an 
accuracy required to obtain an sbealute accuracy of distances within 
750' between any two points on the surface of the earth, ‘The system shall 
further produce a location reference file of pictoriai (small scale photo- 
graphic) images which will permit the tie-in of any target found on the 
earth's surface by semi-automatic image correlation, thus determining the 
location of that target with respect to the established datua. 


GAMERA SYSTEM 


It has been established that the only record which could possibly 
produce the necessary geometric accuracy required for meeting the 
objective must come frow a Photographic frane type camera of highest 
possible geometric fidelity (best mapping camera available). The camera 
must aot cnly produce pictures of the ground providing camplete grou 
coverage of the earth's surface, but must also produce a ster record 
simultaneously with each ground recording permitting the determination of 
the spatial orientation of the optical axis and thus (in cennection wita 
time and location) permit the geometric rectification of each ground 
photograph into vertical perspective with a high degree af accuracy. It 
is contemplated «hat the orientation of the Camera at the instant of 
exposure will be determinable to within 30 sscands of arc reducing 
deteriorating perspective distcrtions to acceptable tolerances, 4 record 
of the instant of axpostre to deteraine the absalute tine will alsc be 
required for a tie-in of space and earthbdound coordinate systems. The 
best geometric and cperational compromise results in a camera which re- 
cords on 5 inch fila, weing a 3 inch focal length lens producing a 
kd x bt inch picture of the terrain, ard similtuneously another lens of 
3 inch focal length producing a 1} x 2} inch picture of a correlated view 
of the star field. The fila carrying the photographic recomis in a 
latent form will be physically recovered. 


Farther details concerning camera charactsristics are stated in 
Inclosure 1. 


VEHICLE AMD OPBRATIONAL LATA 
—— ee ae a 


The camera is to be carzied by a vehicle om « nearly circular and 
polar orbit at an orbital height which is desersined by the requirement 
for coverage (approximately 200 nautical miles). Optimum coverage 
results from polar orbite if half of the provided satellites are launched 
in such a manner that the lighted portion of the earth is under the 
perigee while the other half are launched 80 that the lighted portion of 
the earth is under the apogee of the orbit. A local launch time ef 
sppraximately 9 a.m. and 9 p.a. respectively for perigee and apogee 
recording gives minim cloud cover under all prevailing weather conditions. 
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In ovder to obtein tctal world coverage, @ Rinisem of me each 
successful satellite is necastury fer veriges and acpogee recordings. The 
orbite muet be laid czt in such a warns that the loth orbit ts 1/5 cf the 
distance between orbital crossings of the rirst orbit. e+ their equctcr tal 
crossing. The resuiting period of appr urimataly 5:63 escands detan‘nes 
the orbital beight to be neer 15C Seotical miley. 


The duration of operation fer each setallite will be 0& orbdits or 
apprexiuately Your days. Repetitive coverage will be oscessary in ardsr 
to eliminate those arsee covered by clouds on « single go-round. Dessg 
polar orbits, repetitive cowerage wil, be svailorle progressively towards 
poler latitudes. The total maber cf vaticzles required to procuce 
coverage of the earth's surface reasonably 7iwe of clomis will devend 
upon the latitude of interest und upon the reliadility of the vehicle 
per-ormance including the recovery cycle, Stabiiisation of the vehicle 
to the horizon will be required within a tolerence of ¢ 2 decreas VS in 
piteh and rcll about the vertical and in ezisuth about the direction cf 
ervitel motion. In addition a residuai angular velocity of 1 xirorte per 
second will be required. 


Detailed orbital requiremezits are etated in Inclosure 2. 
PROCESSING OF CRIGINAL PHCTOGRAPHIC RECORDS 
a 


Immediately upon recovery of the original film it shall de Tushed in 
distilled water to eliminate the influence of salt vater Which mizht have 
entered the film container while at sex, if the film is dry it will be 
left alone. The film ehall then be shipped wet in o container filled - 
with distilled water or dry to the ground cats bacdling center, The 
original film will be processed with the atmos of care, xeeping iv mind 
the great value renresented by each recovered film Pecksge, Oreatost 
comsideration will be given to those paraneters which, in the processing 
procedure, might intreducs eystamatic distortions o2 the image through 
etrees, heat, and other mechanical anrluences, The original recerdings 
will be then transferred immediately to a zaster Copy I'rem which duplicete 
megetives will be made as rejuired. Greates® care again will be tazen ia 
the reproduction procesa so as to not loge deteil contained in the original. 
The eriginal film shall be archived and made available only for those 
Provesses which cannot be satisfied fra Guplicates, Strong discrimination 
will be executed in determining when the original rile can be used. 


GROUKD DATA HAKDLINC SYSTZM 


A world wide survey is obtained from the records produced by ths 
™epping caseras in the orbiting Satellites. The systen which producsa 
this survey ie called the Ground Data Handling System, It wes the 
following input data: a) Satellite records consisting of ground and 
cerrelated star photographs, the record of absolute time, ani auxiliary 
horisen recordings taken from the satellite's control systea; and bv) 
Pre-requisites comsisting of maps of surveyed territories of the world 
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at map scales of 1:250,000 and larger, and of star catalogues. 


The Ground De*ta Handling System goes through the following pro- 
Cedural steps: - a 


a. The pre-requisites aro modified and annotated in such a manner 
as to permit automaticity of operation wherever applicabls. This requires 
modification of the basic charts (pullups) and of the star catalogues 
(punch cards or tapes). The identification of individual points is not 
required sther than for a very limited mmober of analytical checks for 
calibration and accuracy where nighly accurate large scale map surveys 
(1:25,000 or 1:50,000) are availanle. 


b. The location of the principal points of those photographs taken 
over surveyed territory are determined by placing them into available 
maps of these territories. 


ce. The orientation of the ontical axis of each ground exposure is 
determined through an automatic moasuring and computation process using 
the star racord corresponding to that ground exposure, 


d. The horizon plane at the principal point of each ground picture 
is determined in the space coordinate systen by the location of that 
point transferred into the space location system by means of the time of 
exposure. The difference betwoen the perpendicular to the horizon plane 
and the direction of the optical axis leads to tilt and swing for the 
corresponding ground photo. The process can be reZterated to get highest 
precision through a rapid convergent process. 


e. By means of focal length and pictorial scale, an croital point 
is determined at the end of the optical axis vector at each principal 
point which corresponds to the satellite position when the picture was 
taken. This position is expressed in coordinates of the Space coordinate 
system. All photographs teken over surveyed territory produce such 
orbital observations. All orbital observations ere registered according 
to survey datums which they refer. 


f. Each set of observations referring to the same datum is used to 
compute the orbit from that individual datum. Since all computed orbits 
are actually the same orbit, the apparent diecrepancies between resulting 
computations must be considered as being caused by datum discrepancies. 
The average of all datuz computed orbits revresenting the same satellite 
weighted by the mumber of observations and the reliability of the 
indivicual datum will result in an optimin orbit which Statietically best 
fits all observations pertaining to that orbit. The procedure of pro- 
ducing the best orbit is a reiterative camzputational process in which 
the parameters of #ize and shape of the earth will be modified in such a 
manner as to produce an absolute minim of the discrepancies between all 
observations and the resultant single orbit. This orbit extending over 
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useful (recording) life period of the satellite (l days) establisnes a 
tapé measure with.a defined space -station.assigned to eacn instant of 
time. i 


g. Space stations are thus defined over unsurveyed territory for 
the instant of time at which photographs have been taken over that 
territory. Also determined through the simultaneous star photograph is 
the direction at which the optical axis pointed at the instant of ex- 
posure with respect to the horizon plane at the mathematical reference 
surface obtained from the satellite location and the recorded time of 


exposure. 


h. The tilt of the photograpns can thus be determined using the 
kmown tilt and the distance from orbit to she mathematical reference sur- 
face. By tilt, height, and focal length, each picture can be rectified 
to correspond in scale and perspective to that reference surface. 


4. A defined position on the reference surface can be assigned to 
the principal point of each picture taken over unsurveyed territory. 
These positions will later serve as networks points establishing the 
survey of the unsurveyed territory. The positional accuracy obtained for 
the assumed position is estimated to be in the order of 750 feet. 


j. The density of coverage due to operation in polar orbits in- 
creases with latitude; consequently, the density of grounc points over 
unsurveyed territory will be irregularly distributed. In order to ocotain 
a reasonable regular network of principal points, all principal points 
determined will be plotted on a suitable projection. A selection is then 
made among those principal points which are best located for forming a 
regular network. 


k. The selected records will also be partially covered by clouds. 
Repetitive cover of cloud areas will be used to eliminate the cloud cover 
in those pictures which are selected for the network. This elimination 
of cloud cover will be achieved through a process cf projection matching. 


1. The principal points of the original selected pictures serve 
then a5 assumed positions for a Monticello type network. Measurements 
between these points are obtained from the recordings through correlating 
the same area of the ground shown in adjacent recordings. This procedure 
of ground correlation permits the use of rapid electronic matching 
procedures providing great speed and automaticity of measurement. This 
technique establishes a measurement between reference points which are 
automatically marked in advance (fiducial mark centers), hence eliminating 
the time consuming interpretive process of point identification, thus 
providing the basis for automaticity of measurement. 


m. From the individual measurements established between fiducial 
mark centers of the records, a network of measurements 1s formed which 
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Felatively places the fiducial mark centers with respect to each other 

on a common datum and scale. The accurate placement of the network on 

the surface of the earth in the desired datum results from the essunei 
positions of the network points which are obtained from erbits in con- 
Junction with recorded tilt date. The assumed positions and the measure- 
ments are the basis for the determination of the orientation and the 

scale of the network through least equare adjustment procedures. The 
internal least square adjustment of the network of measurements is 
obtained from an electrical network designed upon the analogy between 
Gauss' Statistical Procedures of Adjustxzent of Measurements by the Lerst 
Sum of Squares and Kirchoff's Laws cf Electrical Wetworks. All 
computational processes for determining the scale, orientation, and 
internal adjustment of the network are comprised in one single 
reiterative, convergent caeputational program involving digital and analog 
computers. The time required for this computational process is a few hours. 


n. The end products of the Computational procees are exact positions 
of the fiducial mark centers which serve as reference points and pictorial 
background as represented in the individual original records oriented with 
respect to North and properly scaled and annotated. The reference point 
coordinates and scale as well as orieatation of the pictorial background 
are to be stored on magnetic tape in a fore usable for further automatic 
computation. The pictorial background ennotated with scale and orienta- 
tion is kept in an automatic storing and retrieving system for further 
reference. 


ANALYTICAL VERIFICATION 


Analytical checks will be run incependently of the ground data 
handling procedure in order to secure proper systexs operation and to 
prove the consistency of data in those areas ‘where highly accurate surveys 
are available. These analytical checks will require the use of large scale 
maps (1:62,500 or larger). A specific objective of the analytical checks 
will be to prove the consistency of the interior camera orientation curing 
orbitel performance. 


ERROR PROGRESSION ANALYSIS 
SP SBD 


An error progression analysis of the system under consideration 
showed that an accuracy of 266 feet was attainable. The 750 foot accuracy 
stated to be obtainable through Project sROOM is, therefore, conservative. 


WEATHER CONSIDERATIONS 
Weather conditions to be encountered over the aree of interest have 


been studied and are presented in Inclosure 3. The most favorable month 
for securing photography has been determined to be the month of July. 





GENERAL SPECIFICATIONS 205 TES -AIN-STELLAK CAMERA 


A. INTRODUCTION 

Many things must be considered in tne selection cf a canera tc uc 
a specific job. This 412 particularily tree when ‘he camera is to ctsra-e 
in an envirorment such as that ismcsed ov an artificial aach s 
and requirements inpesed by an urcnventic:al date vrocessing syster. 
Some of the parameters to L*® censidered are: 

a. Camera cone azle. 

b. Lens focal lencgth. 

Cc. Lens aperture ard resclution. 

d. vamera geometric cheracteristics. 

e. Camera scze ana weiprt. 

f. Availacility. 

g- Compatibility with erourc precessing jysten. 

th. Method cf holding fiim flat in zocal plane. 

4. Imave motion cumpensaticn. 

jo oer. 

k. Cone pressurizaticn. 

1. Type of Al. 

mR. Etc. 

After a careful consideration of t+:.ese and cther parameters, it waa 
possicle tc list the requirements Sor an ontimur camera syster. te rrovice 
the shotographic coverage arc auxiiiary iata neecec to acecmpiisn & world- 
wide survey from satellite photograpny. Camponents cr tais camera system 
eitner ase oresertly availa:le or are wider cenvract. They represent the 
state of she art. 

The camera sescribed in this report is reaily twe calicrated cones 
locked rigidly tegetner tc insure a fixed relationship between their 


optical axes. The camera will ccntain two lenses: one iens will point 
vertically dowmward to pnotozraph tne earth and tne ctner wili ce oriented 


90° to it and will photograph the star field. The camera will xe 
mounted rigidly to the vehicle and will depend on the satellite's 
stabilizing system to keep it properly oriented. A sirgle roil of 
film will be used for recording the verticul shotograph of the earth, 
the star field, absolute time in binary code and otner auxiliary data. 
The film will be transported to a cassette i:wnediately after exposure. 
The cassette is a part of the recovery packarfe. 


3. CAME=A SPECIFICATION 
Focal Length 


Terrain Cone 3" 
Stellar Cone 3" 


Format Size 


Terrain Cone use x he" 
Stellar Cone 1$" x 23" 


Distortion (Radial & Tangential) - 0-6 microns 


Cone e 


Terrain Cone (across flats) 7u6 
Stellar Cone (across flats) 28 x 45° 


Shutter - Inter-lens, high efficiency shutter for both lenses, 
synchronized to less than .0002 sec. 


Shutter speeds - The following readily selectable shutter 
speeds shall be provided for tne terrain cone: 1/100, 
1/200, 1/400, 1/800 seconds. For tne stellar cone tne 
speeds shall vary detween 2 seccnds arc 1/50 second. 


Platen Flatness - pa -0001] in. 
Lens 


For Terrain Cone Baker 3" £/2.5 (T/L) 
For Stellar Cone 3" £/1.5 


Resolution - The lens-film combination of the terrain cone will have 
a resolution of 60 lines/mm AWAR using a standard high 
contrast resolution target in laboratory tests. 


Resolution of stellar lens system under same conditions 
shall be 40 lines/m. 





Se te ow? oe 
Fiducia: Markers ~ sg clally illuminated markers 
Ter terrain come and ree indevender:t sets of artificially 

rc 


illuminated mar ers for steil.r cone.shall be proviced. 





Imare Motion Jcmpensation - Not reaquired. 
eet eaten ore cee enter aa ee _ 








cone rressurizaticn - The inner cones will be pressurized to 
approxiuatel; 1.5 los. der square inch. This will orovide a 
means of aiin flattening ang wiilt reduce the tendency for the 


film ¢muision ic Lose its moisture. 


Joining opi yosi te 
gle of 90° * 10 seconds. 





“elationsniv of C vical Axes of Terrain ard Stellar Cones - The 
axis of the terrain cone and the axis of the stellar cone snail 
intersect at an angie of 90° * 1 minute. 


ive Sing “etween Focal Planes - The ralative swing tetween 
the two “ocal planes shai. not exceed i minute. 


inherent Vibration and Dynamic Unbalance - The inherent vicrati 
and dynamic unoalance of the oper “ging camera shall ve ae Ge 
(i.e., Vibration ard dynanic disturvance aue to operation of 
motors, soloncids, relays, gear trains, shutters, etc.) to such 
a level that tne cegradation of imaze quality at the slcwest 
shutter speed is not detectabie by laboratory phetographic 
tests uSing a Staridard resolution test target. 


Weicht Shift Compensation - The camera shall ve designed such as to 
reduce to a usaodle limit any dynamic unbalancing effects of the 
camera mecnanism which would coerce the camera mounting means. 


Calibration - The camera calibration resort will contain the follow- 
ing information: 


a. sQuivalent focal length. 
bt. Calibrated focal length. 


c. Separate radial distortion values across diagonals and 
across flats at approximate 5° intervals. 





d. 
6. 


f. 


ry 
Tangential distortion. 
Point of Symmetry location. 
Principal Point of Autocollinat.cn coordinates. 
Distance between fiducial markers. 
Calibration of heseau, or 
Calibration cf CFL markers. 
Perpendicularity of fiducial ee 
The angle between the axis cf the terrain camera and the 
axis of the stellar canera sna'l De measured to an accuracy 


of 3 seconds. The relative Swing cf the focal planes shall 
be measured to an accuracy cf 3 seconds. 


Estimated Weirht and Size - Tre camera and 4000 feet of thin-based 
fin will weigh no more than 15) pounds. Its size will not 
exceed 32" x 27" x lo", 


Film 


Type - Eastman $0 1188 bnulsion 
widtn = 5" 

fase - Thin Jase (0.0035 in.) 
Length - 4000! 

weight - 75 lbs. 

Spooi Diameter - 15" 
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OPTIMUM ORBITAL DATA 


Optimum Orbital Data is based, to a large extent, on those 
parameters which will produce a specified side lar and end lap in the 
areas in which control is to be establishec. 


1. End Lap. Only end lap is necessary in areas containing existing 
control inasmuch as orbital data for each pass is restricted to the photc- 
graphy of the related pass. Thus photography from one paces cannot be 
employed to determine orbital data on a previous cr subsequent pass by 
virtue of side lap. 


The end lap for any given altitude and cone angle may be defined by 
the exposure interval inasmuch as altitude, neglectins: air drag, 
establishes the perioc and the orbital velccity per second. Let us 
assume that 60% end lap for a cone ancle of 2f= 70° along the direction 
of motion is required. End lap may then be computed as follows: 


QO Se GM linear units of travel per second 


n a3 a radian velocit nd 
= = y . eloc r 
e. e. y per seco 


@* = product of earth's mass and universal constant of 
gravity 


P, - Qc .X 


0. = mean radius of thea earth 


H altitude of camera station 


Now 26 is the number of radians covered by an exposure in tie direction 
of motion and normal to the plane of motion. 


@-1-¥7 
T - 39° 
sin 1. 2p sin¥ 
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60% and lap is 0% adverce per exposure or .8@. Therefore the exposure i 
interval in sidereal seconds is expressed as .6@, he 


nr 
Thus, any specific end lap is achieved for any altitude and sone 
engle combination by simply defining the exposure interval. The equations 
for expesure interval are illustrated in Figure l. 





Figure 1. End lap es a function cf cone angle, H, and orbital velocity 








bud 
2. Site lep. Lateral coverage or side lep is somewhat more 
involved since “the camera is in orbit over a rotating object space. The 
factors effecting the phetogrephic lsterel coverage are: 





a, Lateral cone angle and altitude. 
Oo, Period of the estellite ead rotationel velocity of the earth. 
c. Inclination of the satellite orbit to the earth's squator. 


The inclination of the orbit is equal to the hicheet latitade covered 
by any pees. An inclinsticn of sero degreas gives repeated coverage of 
the same equetorial belt. 3énce she most northern latitude of the areas 
of intereet is greater than 75°, the resulting orbit will be near polar. 
The lateral gein between an orbit of 75° and a polar orbit is not signi- 
ficant, Therefore, the required period to provide a specific lateral 
coverage for a specific cone angle will be based on an orbit with an 
inclination of 96°, 


Since the latersi apd Longitudinal cene angle is fixed at 70° and 
the eerth's retetion  -<te dz constant, a specified side lap is depen- 
Gent culy on altitude ror a cirevler erbit inasmuch as altitude defines 
the pariod, Pe 2 
The westward advante of the ascending noce in longitude may be obtained 
from : jis: “ 


a« 5S 
and the number of passes per sidereal day may be obtained froe 


JOORGOXEOD aNe¢dp 


a 
where Y is the number of completed passes anidP is the fractional part 
of a pass added to the whole mumber of pesses to complete one sidereal day. 
» 
dpe $5 
where GA is the shift in longitude of the ascending node at the end of 
oné Sidereal day and AX 
Sid Dseys 2 gown 
da 
which is the nuaber of sidereal days required for complete coverage when 
q A divided the desired side lep is equal to unity. The side lap 
corverges to 100% at the pole, regardless of the side lap at the equator. 





Since the area requiring side lap is above 1,5° latitude end, since 
convergence of the side lar incresses toward the poles, we take as our 
criteria 302 side iap at latitude 15°. This gives projected to the 
squater the desired lonzitude shift per dsy. 





dA = .7(2@)zec 5° « 26 


where a « unity defines the optimum altitude and period. Three 
sequential tables from which the optixum orbitel data may be interpolated 
can then be computed with these simple formulae. The tables are 
restricted to those values surrounding the optizsum velues. 
From these tables the following optimum data are asteblished: 
KH = 180 nautical milee or 207 statute miles 


P = 563.497 seconds 


lkmber of sidereal days = 5.38 

Exposure interval © 25.84b seconds 
Sida lap at 45° @ - xs 

Side lap at Equator = Of 

Lateral strip coverage = 4°15'26,3" 
Advance per exposure @ 1°2'lo.528 


Photo Coverage 255 x 255 nautical miles 


In addition, time will be recorded to within 0,001 second. 


2555s TM 











16°S2S°tSN 
€9°0€0zS7 
2H 615 ENT 
9° 275 £67 
98° 10S ‘6 
"S°O90°L"h 


Se9TO9°S1 91,;,20122 2 QL 5L01 20LE 
02951621 "6SONL*ST OSS Moe  OTSSSNToLE 
NZi6€, STN QN6zZT9°ST 295691 L002 29,67 sLOoL€ 
06 492, Sto STG’ ST STaE ts L052 STAEN LOE 
ME WE Ta STON TLOSTS "ST L9a% L002 LYA9E 1s LOOLE 
MLEEO: TO = QLL6LQ"ST LASTE1ONGZ = La TE 1 COLE 
“| @2 dPexwvforw A-L | 
. ens xy/ei* e I 
(7 OQoUug soesey 
,896°G0S°S = SSOTTTTIOO’ = GRODETOOUCO" LE SNQOSE 
— Moz-ggtfs = LZStTTOO’ = SYTTETOCONN® =—so=9" LITT EOE 
| |.-.228°€ON'S — S66NTTOO" § = EEzETOOODO" =—s g° O9N “TOS: 
. L6N°E9NSS EOS TTOO’ 9Sz22€ TOVONO* 0°90 ‘NTO SE 
NOTEONSS OTOSTTOO" 2L 22€ T0000" T° Tt €10°E 
zee°o's = TeNSTTOO’ QSEEE TCO000" n° 291 696 £2 
apuvces) (ee /ueTpey u : 
seiter> saiz cat? u % . 
Te td ‘Te, uetpey 
potted — 


mr 0! Py 1? ,0! 29 


GELTASO’ T 
&'92S650° TC 
666£ 250°T 
€9SE 250° T 
9eTEZSO T 
SLITS NO’ T 


TSAT*1L9 
Czece aly 
"E905 °0L9 
S06L1°0L9 
Sots OL9 
99529° 999 


“0-9 


qn "eaeg 20g 5tUS apny suo] 














29HETLG022 29°€€9‘ 29 O02 
GOiCE. TS022 90°€62 ‘29 OST 
GUi9S1 Soe%2 91°9S6‘T@ ST°ORT 
QN2S5.SNozZ = 9H 2S6*TR = ORT. 
TUL Mowe T° LN6 “TQ = SBS SLT 
€28€Ts Noe €2°Cr9 ‘te OLT 
are (sere 
svv0q 19d (spu0ses; *qnwd) 

wu | 6UXYY sd S\ H 

"co aTasy 

TtH6‘gttf22  ooofate‘t 002 
mitfgsofze  one*sst‘t O6T 
952'966 ‘Tz ZTE ‘S60'T = ST ORT 
Whe £16612 004‘60'T ogt 
cEN'966°T2 «= ANESO"T = S9° SLT 
"S°966'T2  O009*EECOST OLT 
(ootta 

(3003) (3983) = * qn) 
®*@Qd:H +% i H 

pad rebtz= 70 
"LT eTqey 


poyseg pie Ay fooTe, UeTpwY JO GOT zeUpmre {Eg 


fa 


9T°¢ 666°Q2 
96°C NTT Le 
SE°S 996° 52 
RE°S T19°S2 
ones €€Q°S2 
Z€°Q 692 ‘hz 





(Spuc2es 


Xp Teexepte) 
XV A 
69° » 
step go °ON *quy deg 





eS2€S°T 
Lgll2°t 
95000 °T 
€€166°O 
S6696 °O 
LEgl9°O 


ez 


XE 


xOE 





det opts 








uoTseTy eye 


TCSLOEEO° 
C696ETEO* 
TLONL620° 
O9Telé620° 
€GOTL620° 


068"0920° 


(#usyper) 


oe 





96°99 °9T 
O€°g20°9T 
SO°S9T*ST 
LOPELTSST 
Te*09t*St 
OT°6TE tT 





26°LET*92 
16*gg9‘02 
o9 oe st 
ge “6e2"str 
ge Yest'st 
Wsgttg’s 


Te, 229%9 
90 9211'9 
OL“SET‘9 
2s*oet'9 
nekszt'9 
0S4591‘S 


T°OKeZ « 


e9° 








255 590°LT coz 
02 06t'9T 06T 
NZ 6€€*St srogr 


o€loze*st ~ opt 
TNEBETE'ST SQ°hlT 
Zeon" Olt 








WEATHER CONDITIONS 





A study was made to determine the month best suited for obtain- 
ing ARGON photography. Six weather charts were produced. The 
charts were plotted using the mean number of days with a total sky 
cover of < 5/l0ths, between 1200-100 hours local standard time, for 
the months of April through September. The charts represent the 
monthly statistical averages of many years' records. The Climatic 
Center, Headquarters, Air Weather Service, prepared the charts. They 
represent the monthly sumisrizations of the total Weather Service 
holdings. Although the charts are general planning guides, they are 
sufficiently accurate for the parpose of selecting the best average 
month for ARGON photography. ‘These deta are considered the best, 
available for the area in question. 


The six weather charts used for this study are attached to the 
original report only. Time did not permit the reproduction of 
additional copies. It is planned to prepare end disseminate copies 
of the charts ct a later date. 


The charts are color coded to reflect the weather conditions 
between the isolines when the cloud cover ia 5/i0ths or less. 


1. Bed indicetss 20 days (602) favorable photcgraphic weather. 

2. Green incicates 1h days (SO) favorable photographic weather. 

3+ Blue indicates 10 cays (33%) of favorable photographic weather, 
It has been determined that cloud cover, up tc 7/10the or 8/LOths of 
the sky over any area will generally leave sufficient ground detail 


tnoovered, 


A detailed analysis of the charts clearly indicates that the 


month 6f July is tha best month for obtaining the maximm photographic 


Coverage over the Soviet Union and surrounding areas. A statistical 
analysis of weather for this month indicates the most favorable randan — 
Gistribution of clend cover. The weather records for other parts of 
the world for the month of July indicates a higher rate of cloud-free 
days. 


The charts also indicate that if we desire to photograph only 
the northern area of the Soviet Union, it would be better to do so 
late in April or early in May. If photographic cover is desired fer 
the southern area, it would be advisable to select the month of August 
or early September. It is obvious from the charts that the stable, 
warm air fronts move from north to south. The storm track also follows 
a similar path. 





